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         . ɉɨɤɚɡɚɧɨ, ɱɬɨ ɬɨɱɧɨɫɬɶ ɩɪɨɜɟɪɤɢ ɬɨɪɦɨɡɨɜ ɧɚ ɢɧɟɪɰɢɨɧɧɵɯ ɫɬɟɧɞɚɯ ɡɚɜɢɫɢɬ ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɢɤ ɢɡɦɟɪɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɫɬɟɧɞɨɜɨɝɨ ɡɚɦɟɞɥɟɧɢɹ, ɬɨɪɦɨɡɧɨ-
ɝɨ ɩɭɬɢ, ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ), ɚ ɬɚɤɠɟ ɨɬ ɦɟɬɨɞɢɤɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ ɩɨɜɟɪɤɢ ɤɚɧɚɥɨɜ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. 
 
              : ɢɧɟɪɰɢɨɧɧɵɣ ɪɨɥɢɤɨɜɵɣ ɫɬɟɧɞ, ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ, ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟ-
ɦɚ, ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ, ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ. 
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        . ɉɨɤɚɡɚɧɨ, ɳɨ ɧɚ ɬɨɱɧɿɫɬɶ ɩɟɪɟɜɿɪɤɢ ɝɚɥɶɦ ɧɚ ɿɧɟɪɰɿɣɧɢɯ ɫɬɟɧɞɚɯ ɜɩɥɢɜɚɸɬɶ ɦɟɬɨ-
ɞɢɤɢ  ɜɢɦɿɪɸɜɚɧɧɹ  ɝɚɥɶɦɨɜɢɯ  ɩɚɪɚɦɟɬɪɿɜ ( ɫɬɟɧɞɨɜɨɝɨ  ɭɩɨɜɿɥɶɧɟɧɧɹ,  ɝɚɥɶɦɨɜɨɝɨ  ɲɥɹɯɭ,  
ɱɚɫɭ  ɫɩɪɚɰɶɨɜɭɜɚɧɧɹ,  ɚ  ɬɚɤɨɠ  ɦɟɬɨɞɢɤɢ  ɦɟɬɪɨɥɨɝɿɱɧɨʀ  ɩɟɪɟɜɿɪɤɢ  ɤɚɧɚɥɿɜ  ɜɢɦɿɪɸɜɚɥɶɧɨʀ  
ɫɢɫɬɟɦɢ. 
 
             : ɿɧɟɪɰɿɣɧɢɣ ɪɨɥɢɤɨɜɢɣ ɫɬɟɧɞ, ɝɚɥɶɦɿɜɧɚ ɫɢɫɬɟɦɚ, ɜɢɦɿɪɸɜɚɥɶɧɚ ɫɢɫɬɟɦɚ, ɦɟɬ-
ɪɨɥɨɝɿɱɧɢɣ ɤɨɧɬɪɨɥɶ, ɩɨɯɢɛɤɚ ɜɢɦɿɪɸɜɚɧɧɹ. 
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Abstract. The study has shown that the accuracy of brakes checking by inertial stands depends upon 
the applied methods of measurement of braking parameters (stand slowing down, braking distance, 
brakes triggering time, current speed) as well as the methods of metrological checking of measuring 
system canals. 
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ȼɜɟɞɟɧɢɟ 
 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɨɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɩɪɢ ɩɪɨ-
ɜɟɪɤɟ  ɬɨɪɦɨɡɨɜ  ɹɜɥɹɟɬɫɹ  ɪɨɥɢɤɨɜɵɣ  ɫɬɟɧɞ. 
ɗɬɨ ɞɨɥɠɟɧ ɛɵɬɶ ɛɵɫɬɪɨɯɨɞɧɵɣ ɫɬɟɧɞ ɫ ɩɪɨ-
ɜɟɪɤɨɣ ɬɨɪɦɨɡɨɜ ɢɧɟɪɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ. ɉɪɢ 
ɪɚɡɪɚɛɨɬɤɟ  ɫɬɟɧɞɚ  ɧɟɨɛɯɨɞɢɦɨ  ɨɫɧɨɜɧɨɟ 
ɜɧɢɦɚɧɢɟ  ɭɞɟɥɹɬɶ  ɢɡɦɟɪɢɬɟɥɶɧɵɦ  ɫɢɫɬɟɦɚɦ 
(ɂɋ), ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɚɱɟɫɬɜɨ ɢ ɬɨɱ-
ɧɨɫɬɶ ɩɪɨɜɟɪɤɢ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ (Ɍɋ). 
Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
ɉɪɢ  ɪɚɡɪɚɛɨɬɤɟ  ɦɟɬɨɞɢɤɢ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ 
ɩɨɜɟɪɤɢ  ɂɋ  ɢɧɟɪɰɢɨɧɧɨɝɨ  ɫɬɟɧɞɚ  ɭɱɢɬɵɜɚ-
ɥɢɫɶ ɬɪɟɛɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɨɜ [1], ɚ ɬɚɤɠɟ ɨɫ-
ɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɪɚɛɨɬɵ, ɩɨɫɜɹɳɟɧɧɨɣ ɬɨ-
ɱɧɨɫɬɢ  ɢ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɦɭ  ɨɛɟɫɩɟɱɟɧɢɸ 
ɩɪɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ [2]. 
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ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɫɯɨɞɢɦ ɢɡ ɬɨɝɨ, ɱɬɨ ɢɡ-
ɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɢɧɟɪɰɢɨɧɧɨɝɨ ɫɬɟɧ-
ɞɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ: ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɨɰɟ-
ɧɤɢ ɡɚɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ; ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ 
ɧɟɨɛɯɨɞɢɦɭɸ ɬɨɱɧɨɫɬɶ ɡɚɦɟɪɨɜ. 
 
ɇɚ ɢɧɟɪɰɢɨɧɧɨɦ ɫɬɟɧɞɟ ɡɧɚɱɟɧɢɟ ɬɨɪɦɨɡɧɨɣ 
ɫɢɥɵ  ɨɩɪɟɞɟɥɹɟɬɫɹ  ɩɨ  ɭɫɬɚɧɨɜɢɜɲɟɦɭɫɹ  ɡɚ-
ɦɟɞɥɟɧɢɸ (
c
i j ). Ɍɚɤɠɟ ɢɡɦɟɪɹɟɦɵɦ ɩɚɪɚɦɟɬ-
ɪɨɦ  ɷɮɮɟɤɬɢɜɧɨɫɬɢ  ɪɚɛɨɱɟɣ  Ɍɋ  ɹɜɥɹɟɬɫɹ 
ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ  c τ  ɢ ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ. 
 
Ɇɟɬɨɞɢɤɚ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ  
ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ (Ɍɉ) 
 
Ɇɟɬɨɞɢɤɚ  ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ  ɢɦɢɬɚɰɢɸ  ɡɚɦɟ-
ɞɥɟɧɢɹ  ɞɜɢɠɟɧɢɹ  ɪɨɥɢɤɨɜ.  Ⱦɥɹ  ɩɪɨɜɟɞɟɧɢɹ 
ɩɨɜɟɪɤɢ  ɧɟɨɛɯɨɞɢɦɵ:  ɝɟɧɟɪɚɬɨɪ  ɫɢɝɧɚɥɨɜ 
ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ; ɱɚɫɬɨɬɨɦɟɪ; ɩɟɪɟɯɨɞɧɢɤ 
ɪɚɡɴɟɦɚ.  ɋɯɟɦɚ  ɩɪɨɜɟɪɤɢ  ɩɪɟɞɫɬɚɜɥɟɧɚ  ɧɚ 
ɪɢɫ. 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɢɫ.1.  ɋɯɟɦɚ  ɩɪɨɜɟɪɤɢ  ɤɚɧɚɥɚ  ɢɡɦɟɪɟɧɢɹ 
ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟ-
ɫɬɢ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɝɟ-
ɧɟɪɚɬɨɪɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ, ɩɪɟɜɵɲɚɸɳɟɣ ɜ 
1,05  ɪɚɡɚ  ɡɧɚɱɟɧɢɟ  ɱɚɫɬɨɬɵ,  ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɣ ɧɚɱɚɥɭ ɬɨɪɦɨɠɟɧɢɹ;  ɩɥɚɜɧɨ, ɧɨ ɛɵɫɬɪɨ 
(ɜ ɬɟɱɟɧɢɟ 1–5 ɫ) ɭɦɟɧɶɲɢɬɶ ɱɚɫɬɨɬɭ ɝɟɧɟɪɚ-
ɬɨɪɚ ɞɨ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ 
ɭɛɟɞɢɬɶɫɹ  ɜ  ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ  ɫɱɟɬɱɢɤɨɜ;  
ɡɚɩɢɫɚɬɶ  ɩɨɤɚɡɚɧɢɹ  ɜɧɟɲɧɟɝɨ  ɫɱɟɬɱɢɤɚ  ɢɦ-
ɩɭɥɶɫɨɜ ( ɨɛɪ N ) ɢ ɫɱɟɬɱɢɤɚ ɢɦɩɭɥɶɫɨɜ ɢɡɦɟ-
ɪɢɬɟɥɹ Ɍɉ ɧɚ ɩɭɥɶɬɟ ( ɩ N ); ɢɡɦɟɪɟɧɢɹ ɩɨɜɬɨ-
ɪɢɬɶ 10 ɪɚɡ  ɢ  ɨɮɨɪɦɢɬɶ  ɜ  ɜɢɞɟ  ɬɚɛɥ. 1 ɩɨ 
ɥɟɜɨɦɭ ɢ ɩɪɚɜɨɦɭ ɤɚɧɚɥɚɦ. 
 
Ɍɚɛɥɢɰɚ 1 Ɋɟɡɭɥɶɬɚɬɵ ɩɨɜɟɪɤɢ ɤɚɧɚɥɚ Ɍɉ 
 
ɇ
ɨ
ɦ
ɟ
ɪ
 
ɡ
ɚ
ɦ
ɟ
ɪ
ɚ
 
ɉɨɤɚ-
ɡɚɧɢɟ 
ɨɛɪɚɡ-
ɰɨɜɨɝɨ 
ɫɱɟɬ-
ɱɢɤɚ 
ɨɛɪ N , 
ɢɦɩ. 
ɉ
ɨ
ɤ
ɚ
ɡ
ɚ
ɧ
ɢ
ɟ
 
ɫ
ɱ
ɟ
ɬ
ɱ
ɢ
ɤ
ɚ
 
ɧ
ɚ
 
ɩ
ɭ
ɥ
ɶ
ɬ
ɟ
 
N
n
,
 
ɢ
ɦ
ɩ
.
 
Ɋɚɡɧɨɫɬɶ 
ɩɨɤɚɡɚ-
ɧɢɣ 
ɨɛɪ ɩ N N −
ɢɦɩ. 
Ɉɬɧɨɫɢɬɟɥɶ-
ɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 
ɨɛɪ
ɨɛɪ
ɩ
i
NN
N
−
δ=
 
 
ɇɟɨɛɯɨɞɢɦɨ  ɩɨɞɫɱɢɬɚɬɶ  ɫɭɦɦɭ  ɩɨɤɚɡɚɧɢɣ 
ɨɛɪɚɡɰɨɜɨɝɨ ɫɱɟɬɱɢɤɚ, ɫɱɟɬɱɢɤɚ ɩɭɥɶɬɚ ɢ ɪɚ-
ɡɧɨɫɬɟɣ ɩɨɤɚɡɚɧɢɣ ɫɱɟɬɱɢɤɨɜ ɩɨ 10 ɢɡɦɟɪɟ-
ɧɢɹɦ. ȼɵɱɢɫɥɢɬɶ ɫɪɟɞɧɸɸ ɫɢɫɬɟɦɚɬɢɱɟɫɤɭɸ 
ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɤɚɡɚɧɢɣ Ɍɉ ɧɚ ɩɭɥɶɬɟ: 
 
         
10
ɨɛɪ
1
0,1 ( ) ɋɌɉ ɩ
i
N N
=
∆=⋅ − ∑ .           (1) 
 
ȼɵɱɢɫɥɢɬɶ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 
ɩɨɤɚɡɚɧɢɣ ɩɭɥɶɬɚ  δ σ . Ʉɪɢɬɟɪɢɢ ɩɪɢɝɨɞɧɨɫɬɢ 
ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ Ɍɉ:  10 ≤ ∆ɋɌɉ ; 5 ≤ σδ . 
 
Ɇɟɬɨɞɢɤɚ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ  
ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ  
ɫɪɚɛɚɬɵɜɚɧɢɹ (ɉɋ) 
 
ɉɋ  ɩɨ  ɨɩɪɟɞɟɥɟɧɢɸ – ɷɬɨ  ɪɚɡɧɨɫɬɶ  ɦɟɠɞɭ 
ɞɜɭɦɹ  ɢɧɬɟɪɜɚɥɚɦɢ  ɜɪɟɦɟɧɢ  ɧɚɱ t   ɢ  ɤɨɧ 2 tt = . 
ɉɟɪɜɵɣ ɢɡ ɢɧɬɟɪɜɚɥɨɜ – ɷɬɨ ɩɟɪɢɨɞ ɱɚɫɬɨɬɵ 
ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɪɟɡɢ ɨɛɬɸɪɚɬɨɪɚ ɜ ɦɨɦɟɧɬ 
ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ. Ɉɧ ɮɨɪɦɢɪɭɟɬɫɹ ɂɋ ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɥɢɤɨɜ ɨɞ-
ɧɨɝɨ ɢɡ ɡɧɚɱɟɧɢɣ, ɜɵɛɢɪɚɟɦɨɝɨ ɨɩɟɪɚɬɨɪɨɦ: 
50, 60, 70 ɢɥɢ 80 ɤɦ/ɱ. ȼɬɨɪɨɣ ɢɧɬɟɪɜɚɥ ( 2 t ) 
ɢɡɦɟɪɹɟɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɂɋ ɱɟɪɟɡ 0,5 ɫ ɩɨɫɥɟ 
ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ. 
 
ɉɪɨɰɟɞɭɪɚ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ  ɤɨɧɬɪɨɥɹ  ɉɋ, 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɦɟɬɪɨɥɨ-
ɝɢɱɟɫɤɢ  ɞɨɫɬɨɜɟɪɧɭɸ  ɢɦɢɬɚɰɢɸ  ɫɢɝɧɚɥɨɜ, 
ɮɨɪɦɢɪɭɟɦɵɯ  ɮɨɬɨɞɚɬɱɢɤɚɦɢ  ɜ  ɩɪɨɰɟɫɫɟ 
ɢɡɦɟɪɟɧɢɹ  ɉɋ  ɩɪɢ  ɜɵɩɨɥɧɟɧɢɢ  ɫɥɟɞɭɸɳɢɯ 
ɭɫɥɨɜɢɣ: ɚ) ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢɦ-
ɩɭɥɶɫɨɜ  ɞɨɥɠɧɨ  ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ  ɨɞɧɨɦɭ  ɢɡ 
ɡɧɚɱɟɧɢɣ  ɥɢɧɟɣɧɨɣ  ɫɤɨɪɨɫɬɢ,  ɩɪɢ  ɤɨɬɨɪɨɣ 
ɜɤɥɸɱɚɟɬɫɹ « ɩɧɟɜɦɨɧɨɝɚ»; ɛ) ɩɟɪɢɨɞ ɫɥɟɞɨ-
ɜɚɧɢɹ ɢɦɩɭɥɶɫɨɜ ɮɨɬɨɞɚɬɱɢɤɚ  ɧɚɱ t  ɢɥɢ ɢɦɩɭ-
ɥɶɫɧɨɝɨ  ɫɢɝɧɚɥɚ,  ɢɦɢɬɢɪɭɸɳɟɝɨ  ɫɢɝɧɚɥɵ 
ɮɨɬɨɞɚɬɱɢɤɚ, ɞɨɥɠɟɧ ɛɵɬɶ ɢɡɜɟɫɬɟɧ ɡɚɪɚɧɟɟ,                        ,    . 29, 2011  209
ɥɢɛɨ  ɢɡɦɟɪɟɧ  ɜ  ɦɨɦɟɧɬ  ɧɚɱɚɥɚ  ɬɨɪɦɨɠɟɧɢɹ 
ɜɧɟɲɧɢɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ; ɜ) ɡɚ 
ɜɪɟɦɹ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɟ 0,5 ɫ, ɩɟɪɢɨɞ ɫɥɟɞɨ-
ɜɚɧɢɹ  ɢɦɩɭɥɶɫɧɨɝɨ  ɫɢɝɧɚɥɚ,  ɢɦɢɬɢɪɭɸɳɟɝɨ 
ɪɚɛɨɬɭ ɮɨɬɨɞɚɬɱɢɤɨɜ, ɞɨɥɠɟɧ ɢɡɦɟɧɢɬɶɫɹ ɞɨ 
ɜɟɥɢɱɢɧɵ  ɤɨɧ t  ɢ ɛɵɬɶ ɢɡɜɟɫɬɧɵɦ ɫ ɦɟɬɪɨɥɨ-
ɝɢɱɟɫɤɨɣ  ɬɨɱɧɨɫɬɶɸ;  ɝ)  ɩɪɨɰɟɫɫ  ɦɟɬɪɨɥɨɝɢ-
ɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɉɋ ɞɨɥɠɟɧ ɚɞɟɤɜɚɬɧɨ ɢɦɢ-
ɬɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɫɬɟɧɞɚ ɢ ɟɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɧɟ ɬɨɥɶɤɨ ɜ ɫɬɚɬɢɱɟɫɤɨɦ, ɧɨ ɢ ɜ ɞɢ-
ɧɚɦɢɱɟɫɤɨɦ ɪɟɠɢɦɚɯ. 
 
ɇɚ  ɨɫɧɨɜɚɧɢɢ  ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ  ɩɪɨɰɟɫɫ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ (ɆɄ) ɤɚɧɚɥɚ ɢɡ-
ɦɟɪɟɧɢɹ  ɉɋ  ɪɚɡɛɢɜɚɟɬɫɹ  ɧɚ  ɧɟɫɤɨɥɶɤɨ  ɫɬɚ-
ɞɢɣ, ɚ ɢɦɟɧɧɨ: ɆɄ ɤɚɧɚɥɚ ɜɤɥɸɱɟɧɢɹ ɬɨɪɦɨ-
ɡɚ;  ɆɄ  ɤɚɧɚɥɚ  ɮɨɪɦɢɪɨɜɚɧɢɹ  ɡɚɞɟɪɠɤɢ 
ɢɡɦɟɪɢɬɟɥɹ  ɉɋ ( ɤɚɧɚɥɚ,  ɮɨɪɦɢɪɭɸɳɟɝɨ  ɡɚ-
ɞɟɪɠɤɭ 0,5 ɫ); ɆɄ ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢ-
ɧɵ  ɤɨɧ t  ɢ ɜɵɱɢɫɥɟɧɢɹ ɉɋ ɜ ɜɢɞɟ ( ɤɨɧ ɧɚɱ tt − ). 
 
Ⱦɥɹ  ɪɟɚɥɢɡɚɰɢɢ  ɆɄ  ɤɚɧɚɥɚ  ɢɡɦɟɪɟɧɢɹ  ɉɋ 
ɧɟɨɛɯɨɞɢɦɨ  ɫɨɛɪɚɬɶ  ɩɨɜɟɪɨɱɧɭɸ  ɫɯɟɦɭ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ. 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɢɫ. 2. ɋɯɟɦɚ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ  ɤɨɧɬɪɨɥɹ 
ɤɚɧɚɥɚ ɉɋ 
 
ɍɫɬɚɧɨɜɢɬɶ ɧɚ ɝɟɧɟɪɚɬɨɪɟ «Ⱥ» ɡɧɚɱɟɧɢɟ ɱɚɫ-
ɬɨɬɵ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɪɚɜɧɨɟ 1,05 ɡɧɚɱɟ-
ɧɢɹ ɱɚɫɬɨɬɵ ɢɦɩɭɥɶɫɨɜ ɨɛɬɸɪɚɬɨɪɚ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɣ  ɜɵɛɪɚɧɧɨɣ  ɫɤɨɪɨɫɬɢ  ɧɚɱɚɥɚ 
ɬɨɪɦɨɠɟɧɢɹ.  Ⱥɦɩɥɢɬɭɞɚ  ɢɦɩɭɥɶɫɚ  ɞɨɥɠɧɚ 
ɫɨɫɬɚɜɥɹɬɶ 10 ȼ; ɩɨɥɹɪɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɚɹ; 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ 
 
                 ɢ.ɨɛɬ.ɪɚɫɱ (0,8 1,5) u τ= − τ ,            (2) 
 
ɝɞɟ  ɢ.ɨɛɬ.ɪɚɫɱ τ  – ɪɚɫɱɟɬɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭ-
ɥɶɫɚ  ɮɨɬɨɞɚɬɱɢɤɚ  ɞɥɹ  ɜɵɛɪɚɧɧɨɣ  ɫɤɨɪɨɫɬɢ 
ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ. 
1.  Ɇɟɬɪɨɥɨɝɢɱɟɫɤɢɣ  ɤɨɧɬɪɨɥɶ  ɤɚɧɚɥɚ  ɢɡɦɟ-
ɪɟɧɢɹ  ɫɤɨɪɨɫɬɢ  ɜɤɥɸɱɟɧɢɹ  ɬɨɪɦɨɡɚ («ɩɧɟɜ-
ɦɨɧɨɝɢ»). ɉɥɚɜɧɨ ɭɦɟɧɶɲɚɬɶ ɱɚɫɬɨɬɭ ɫɢɝɧɚ-
ɥɚ  ɝɟɧɟɪɚɬɨɪɚ « Ⱥ»  ɞɨ  ɦɨɦɟɧɬɚ  ɜɤɥɸɱɟɧɢɹ 
«ɩɧɟɜɦɨɧɨɝɢ». ȼɵɩɨɥɧɢɬɶ ɷɬɨ ɞɥɹ ɜɫɟɯ ɡɧɚ-
ɱɟɧɢɣ ɧɚɱɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɬɨɪɦɨɠɟɧɢɹ. Ⱦɥɹ 
ɤɚɠɞɨɝɨ ɢɡ ɡɧɚɱɟɧɢɣ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɬɨ-
ɪɦɨɠɟɧɢɹ ɪɚɫɫɱɢɬɚɬɶ ɜɟɥɢɱɢɧɵ 
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ȼɟɥɢɱɢɧɚ  Ɍ ∆   ɯɚɪɚɤɬɟɪɢɡɭɟɬ  ɫɢɫɬɟɦɚɬɢɱɟɫ-
ɤɭɸ  ɩɨɝɪɟɲɧɨɫɬɶ  ɤɚɧɚɥɚ  ɜɤɥɸɱɟɧɢɹ  ɜ  ɜɢɞɟ 
ɜɟɥɢɱɢɧɵ,  ɨɩɢɫɵɜɚɸɳɟɣ  ɨɬɤɥɨɧɟɧɢɟ  ɡɧɚɱɟ-
ɧɢɹ ɩɟɪɢɨɞɚ ɩɪɨɪɟɡɢ ɨɛɬɸɪɚɬɨɪɚ ɨɬ ɪɚɫɱɟɬ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɜɵɛɪɚɧɧɨɣ ɫɤɨ-
ɪɨɫɬɢ ɬɨɪɦɨɠɟɧɢɹ. 
 
ɋɥɭɱɚɣɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɧɚ-
ɫɬɨɹɳɟɦ ɫɥɭɱɚɟ ɫɨɞɟɪɠɢɬ ɞɜɟ ɫɨɫɬɚɜɥɹɸɳɢɟ: 
ɚɩɩɚɪɚɬɧɭɸ  ɢ  ɦɟɬɨɞɢɱɟɫɤɭɸ,  ɩɪɢɱɟɦ  ɢɡɦɟ-
ɪɢɬɶ ɢɥɢ ɨɰɟɧɢɬɶ ɢɯ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ ɧɟ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ɉɨɷɬɨɦɭ ɨɰɟɧɤɭ ɡɧɚ-
ɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɤɚɧɚɥɚ ɜɤɥɸɱɟɧɢɹ ɬɨɪɦɨɠɟɧɢɹ ɩɪɨɜɨɞɢɬɶ ɩɨ 
ɜɟɥɢɱɢɧɟ ɋɄɈ 
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Ʉɪɢɬɟɪɢɢ  ɩɪɢɝɨɞɧɨɫɬɢ  ɤɚɧɚɥɚ  ɜɤɥɸɱɟɧɢɹ 
ɬɨɪɦɨɠɟɧɢɹ:  01 , 0 / ≤ ∆ p Ɍ T ; 05 , 0 / ≤ σ∆ p T T . 
 
2. Ɇɟɬɪɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɤɚɧɚɥɚ ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɡɚɞɟɪɠɤɢ 0,5 ɫ (ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɤɚ-
ɡɚɬɟɥɹ ɫɪɚɛɚɬɵɜɚɧɢɹ). ɉɪɨɰɟɫɫ ɆɄ ɩɨ ɷɬɨɦɭ 
ɩɭɧɤɬɭ ɫɨɫɬɨɢɬ ɜ ɢɡɦɟɪɟɧɢɢ ɜɟɥɢɱɢɧɵ ɡɚɞɟ-
ɪɠɤɢ,  ɤɨɬɨɪɚɹ  ɞɨɥɠɧɚ  ɢɦɟɬɶ  ɡɧɚɱɟɧɢɟ,  ɫ: 
( ) [ ]
3
3 10 002 , 0 500 , 0
− ⋅ ± = t . 
 
3 Ɇɟɬɪɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɤɚɧɚɥɚ ɢɡɦɟɪɟ-
ɧɢɹ  ɜɟɥɢɱɢɧɵ  ɢ  ɜɵɱɢɫɥɟɧɢɹ  ɉɋ  ɜ  ɜɢɞɟ 
( ɤɨɧ ɧɚɱ tt − ).  
 
ɍɫɬɚɧɨɜɢɬɶ ɧɚ ɝɟɧɟɪɚɬɨɪɟ «Ⱥ» ɡɧɚɱɟɧɢɟ ɨɞ-
ɧɨɣ ɢɡ ɱɚɫɬɨɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɵɛɪɚɧɧɨɣ                        ,    . 29, 2011 
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ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɬɨɪɦɨɠɟɧɢɹ. ɍɫɬɚɧɨɜɢɬɶ 
ɧɚ ɝɟɧɟɪɚɬɨɪɟ «Ȼ»  ɜɵɛɪɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫ-
ɬɨɬɵ,  ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ  ɜɵɩɨɥɧɟɧɢɟ  ɭɫɥɨɜɢɹ 
00388 , 0 ) / 1 / 1 ( 00014 , 0 ≤ − ≤ Ⱥ Ȼ f f .  ɉɥɚɜɧɨ 
ɭɦɟɧɶɲɚɹ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɝɟɧɟɪɚɬɨɪɚ «Ⱥ» 
ɞɨɛɢɬɶɫɹ  ɜɤɥɸɱɟɧɢɹ  ɤɚɧɚɥɚ  ɬɨɪɦɨɠɟɧɢɹ  ɢ 
ɡɚɩɢɫɚɬɶ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɚ ɑɁ-32 ɢ ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɣ  ɫɢɫɬɟɦɵ  ɩɨɫɥɟ  ɨɫɬɚɧɨɜɤɢ  ɩɪɨɰɟɫɫɚ 
ɫɱɟɬɚ. Ɋɚɫɫɱɢɬɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ-
ɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɬɨɪɦɨɠɟɧɢɹ ɚɛɫɨɥɸɬɧɵɟ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ  ɩɨɝɪɟɲɧɨɫɬɢ,  ɫɢɫɬɟɦɚɬɢɱɟɫ-
ɤɭɸ  ɢ  ɫɥɭɱɚɣɧɭɸ  ɫɨɫɬɚɜɥɹɸɳɢɟ: (ɉɋ) c ∆ ; 
(ɉɋ) σ . Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɦɟɬɪɨɥɨɝɢɱɟɫ-
ɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɉɋ 
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Ʉɪɢɬɟɪɢɢ  ɩɪɢɝɨɞɧɨɫɬɢ  ɤɚɧɚɥɚ  ɢɡɦɟɪɟɧɢɹ 
ɉɋ: 
6 (ɉɋ)5 1 0
− ∆≤ ⋅ ɫ; 
6 (ɉɋ)3 1 0
− σ≤ ⋅  ɫ. 
 
Ɇɟɬɨɞɢɤɚ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ  
ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɡɚɦɟɞɥɟɧɢɹ 
(ɉɁ) 
 
ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɉɁ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧ-
ɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɦɨɦɟɧɬɚɦɢ ɞɨɫɬɢɠɟ-
ɧɢɹ  ɛɚɪɚɛɚɧɚɦɢ  ɫɬɟɧɞɚ  ɦɝɧɨɜɟɧɧɵɯ  ɫɤɨɪɨɫ-
ɬɟɣ  ɧɚɱ V   ɢ  ɤɨɧ V   ɢɡɦɟɪɟɧɧɵɯ  ɜ  ɪɟɠɢɦɟ 
«ɌɈɊɆɈɀȿɇɂȿ». ɇɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɬɨɪ-
ɦɨɠɟɧɢɹ ( ɧɚɱ V )  ɢ  ɤɨɧɟɱɧɚɹ  ɫɤɨɪɨɫɬɶ ( ɤɨɧ V ), 
ɩɪɢ  ɤɨɬɨɪɨɣ  ɩɪɨɢɡɜɨɞɢɬɫɹ  ɨɬɫɱɟɬ  ɡɧɚɱɟɧɢɹ 
ɉɁ,  ɜɵɛɢɪɚɸɬɫɹ  ɢɡ  ɡɧɚɱɟɧɢɣ  ɧɚɱ 27 V ≤ ɤɦ/ɱ; 
ɤɨɧ 6 V ≥  ɤɦ/ɱ. 
 
ɉɪɨɜɟɞɟɧɢɟ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ  ɤɨɧɬɪɨɥɹ  ɤɚ-
ɧɚɥɚ ɉɁ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɫɪɚɜɧɟɧɢɹ ɫ 
ɨɛɪɚɡɰɨɜɨɣ ɦɟɪɨɣ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɣ ɢɫɩɨ-
ɥɶɡɭɟɬɫɹ  ɷɥɟɤɬɪɨɧɧɚɹ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɚɹ  ɦɨ-
ɞɟɥɶ ɩɪɨɰɟɫɫɨɜ, ɢɦɟɸɳɢɯ ɦɟɫɬɨ ɩɪɢ ɧɚɬɭɪ-
ɧɵɯ  ɢɡɦɟɪɟɧɢɹɯ  ɉɁ.  Ⱦɥɹ  ɫɨɡɞɚɧɢɹ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɣ ɦɨɞɟɥɢ ɫɨɛɪɚɬɶ 
ɫɯɟɦɭ (ɪɢɫ. 3), ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥ-
ɧɟɧɢɟ  ɫɥɟɞɭɸɳɢɯ  ɞɟɣɫɬɜɢɣ:  ɞɢɫɤɪɟɬɧɨɟ  ɢɡ-
ɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɩɨɹɜɥɟɧɢɹ ɢɦɩɭɥɶɫɨɜ, ɢɦɢ-
ɬɢɪɭɸɳɢɯ ɪɚɛɨɬɭ ɮɨɬɨɞɚɬɱɢɤɨɜ, ɨɬ ɡɧɚɱɟɧɢɹ 
1 ɧɚɱ 1,05 VV ≥  ɞɨ  2 ɧɚɱ 0,9 VV ≤  (ɩɪɨɰɟɫɫ ɬɨɪɦɨ-
ɠɟɧɢɹ  ɛɚɪɚɛɚɧɨɜ);  ɢɦɢɬɚɰɢɸ  ɡɚɦɟɞɥɟɧɢɹ  ɫ 
ɪɚɡɥɢɱɧɵɦɢ  ɟɝɨ  ɡɧɚɱɟɧɢɹɦɢ ( ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɟɝɭɥɢɪɨɜɤɢ  ɢ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ  ɤɨɧɬɪɨɥɹ) 
ɩɭɬɟɦ ɤɨɦɦɭɬɚɰɢɢ ɡɧɚɱɟɧɢɹ ɤɨɧɟɱɧɨɣ ɫɤɨɪɨ-
ɫɬɢ ɡɚ ɢɡɜɟɫɬɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ, ɫ ɤɨɬɨ-
ɪɵɦ ɢ ɫɪɚɜɧɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɉɁ, ɢɧɞɢɰɢɪɭ-
ɟɦɨɟ ɧɚ ɩɭɥɶɬɟ ɂɋ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɢɫ. 3. ɋɯɟɦɚ  ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ  ɤɨɧɬɪɨɥɹ 
ɤɚɧɚɥɚ ɉɁ 
 
Ⱦɟɣɫɬɜɢɹ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɆɄ ɤɚɧɚɥɚ ɢɡɦɟɪɟ-
ɧɢɹ ɉɁ ɫɨɞɟɪɠɚɬ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ. ɍɫ-
ɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚ-
ɥɨɜ  ɝɟɧɟɪɚɬɨɪɨɜ « Ⱥ», «Ȼ», «ȼ»  ɪɚɜɧɨɣ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ:  
ɧɚɱ 1,05 20 A f V = ⋅   
(ɞɥɹ  ɧɚɱ 27 V = ɤɦ/ɱ  765 = A f  Ƚɰ);  
ɧɚɱ 0,95 20V ⋅ Ȼɧ ɚ ɱ 1,05 20 f V ≤ ≤⋅   
(ɞɥɹ  ɤɨɧ 6 V =   ɤɦ/ɱ 513 Ƚɰ Ȼ 126 f ≤≤ Ƚɰ); 
B ɤɨɧ 0,95 20 f V = ⋅   
(ɞɥɹ  ɤɨɧ 6 V =  ɤɦ/ɱ  B 114 f = Ƚɰ). 
 
ȼɤɥɸɱɢɬɶ  ɩɭɥɶɬ,  ɧɚɠɚɬɶ  ɤɧɨɩɤɭ « ɂɁɆ»  
(ɪɢɫ. 3) ɢ ɭɞɟɪɠɢɜɚɬɶ ɟɟ ɞɨ ɦɨɦɟɧɬɚ ɩɟɪɟɜɨɞɚ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɭɥɶɬɚ ɜ ɪɟɠɢɦ «ɬɨ-
ɪɦɨɠɟɧɢɟ – ɢɡɦɟɪɟɧɢɟ ɉɁ». ɉɨɫɥɟ ɷɬɨɝɨ ɨɬ-
ɩɭɫɬɢɬɶ ɤɧɨɩɤɭ «ɂɁɆ». Ɂɚɮɢɤɫɢɪɨɜɚɬɶ ɩɨɤɚ-
ɡɚɧɢɹ  ɉɁ  ɩɭɥɶɬɚ  ɢ  ɉɁ  ɨɛɪɚɡɰɨɜɨɝɨ 
ɯɪɨɧɨɦɟɬɪɚ  ɑ3-34 (ɫɦ.  ɪɢɫ. 3). ɂɡɦɟɪɟɧɢɹ 
ɩɨɜɬɨɪɢɬɶ ɧɟ ɦɟɧɟɟ 10 ɪɚɡ, ɜɚɪɶɢɪɭɹ ɱɚɫɬɨ-
ɬɨɣ ɝɟɧɟɪɚɬɨɪɨɜ «Ⱥ», «Ȼ», «ȼ», «Ƚ» (ɡɧɚɱɟ-                       ,    . 29, 2011  211
ɧɢɟ ɱɚɫɬɨɬɵ ɝɟɧɟɪɚɬɨɪɚ «Ƚ» ɜɵɱɢɫɥɹɟɬɫɹ, ɤɚɤ 
3
Ƚ ɪɚɫɱ 10 / ɉɁ f = ). 
 
ɉɨɜɬɨɪɢɬɶ ɡɚɦɟɪɵ ɞɥɹ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɤɚ-
ɧɚɥɨɜ ɫɬɟɧɞɚ, ɩɟɪɟɤɥɸɱɚɹ ɢɯ ɫ ɩɨɦɨɳɶɸ ɬɭ-
ɦɛɥɟɪɚ «ɥɟɜɵɣ-ɩɪɚɜɵɣ» (ɫɦ. ɪɢɫ. 3). Ɋɚɫɫɱɢ-
ɬɚɬɶ ɩɨ ɞɚɧɧɵɦ ɢɡɦɟɪɟɧɢɣ ɜɟɥɢɱɢɧɵ 
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= δ 1 ,                      (10) 
 
ɝɞɟ  i δ  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ  ɪɚɡɧɨɫɬɶ  ɩɨɤɚɡɚɧɢɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ  ɫɢɫɬɟɦɵ  ɢ  ɨɛɪɚɡɰɨɜɨɝɨ  ɯɪɨ-
ɧɨɦɟɬɪɚ, ɜɵɱɢɫɥɹɟɦɚɹ ɤɚɤ 
 
                            0 / ɉɁ ii δ= ∆ ,                    (11) 
 
ɝɞɟ  i ∆  – ɪɚɡɧɨɫɬɶ  ɜɟɥɢɱɢɧ  ɂɋ ɉɁ   ɢ  0 ɉɁ ; 
( ɂɋ ɉɁ  – ɩɨɤɚɡɚɧɢɹ  ɢɧɞɢɤɚɬɨɪɚ « ɩɨɤɚɡɚɬɟɥɶ 
ɡɚɦɟɞɥɟɧɢɹ»  ɢɡɦɟɪɢɬɟɥɶɧɨɣ  ɫɢɫɬɟɦɵ  ɩɭɥɶ-
ɬɚ);  0 ɉɁ  – ɩɨɤɚɡɚɬɟɥɶ ɡɚɦɟɞɥɟɧɢɹ, ɢɧɞɢɰɢɪɭ-
ɟɦɵɣ ɧɚ ɨɛɪɚɡɰɨɜɨɦ ɩɪɢɛɨɪɟ (ɪɢɫ. 3). 
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Ʉɪɢɬɟɪɢɢ ɩɪɢɝɨɞɧɨɫɬɢ ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɉɁ: 
3
ɉɁ 81 0
− σ≤ ⋅ ɫ;  02 , 0 ≤ δ . 
 
ȼɵɜɨɞɵ 
 
ɉɨɤɚɡɚɬɟɥɶ ɫɪɚɛɚɬɵɜɚɧɢɹ (ɉɋ) ɯɚɪɚɤɬɟɪɢɡɭ-
ɟɬ ɫɨɫɬɨɹɧɢɟ ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨɞɚ, ɩɨɤɚɡɚɬɟɥɶ 
ɡɚɦɟɞɥɟɧɢɹ ( ɉɁ)  ɢ  ɬɨɪɦɨɡɧɨɣ  ɩɭɬɶ ( Ɍɉ) – 
ɫɨɫɬɨɹɧɢɟ ɬɨɪɦɨɡɧɵɯ ɦɟɯɚɧɢɡɦɨɜ.  
 
ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɜɟɪɤɢ ɤɚɧɚɥɨɜ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ  ɫɬɟɧɞɚ  ɧɟɨɛɯɨɞɢɦɨ  ɜɵɩɨɥɧɹɬɶ  ɨɩ-
ɪɟɞɟɥɟɧɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɩɨ 
ɡɚɦɟɪɭ ɡɧɚɱɟɧɢɣ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɪɚɡ-
ɰɨɜɵɦ ɩɪɢɛɨɪɚɦ ɢ ɫɪɚɜɧɢɜɚɬɶ ɢɯ ɫɨ ɡɧɚɱɟɧɢ-
ɹɦɢ ɧɚ ɜɵɯɨɞɟ ɂɋ. 
 
Ʌɢɬɟɪɚɬɭɪɚ 
 
1. ȽɈɋɌ 26.007-85. ɋɪɟɞɫɬɜɚ  ɢɡɦɟɪɟɧɢɣ  ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ.  ɉɪɚɜɢɥɚ  ɩɪɢɟɦɤɢ: 
ȿɋɋɉ. – ȼɜɟɞ. 01.01.87. – Ɇ.:  ɂɡɞ-ɜɨ 
ɫɬɚɧɞɚɪɬɨɜ, 1987. – 10 ɫ. 
2.  Ɇɚɪɦɭɬ  ɂ.Ⱥ.  Ɇɟɬɨɞɢɤɚ  ɩɨɜɟɪɤɢ  ɤɚɧɚɥɚ 
ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢɧɟɪɰɢɨɧɧɨɝɨ ɫɬɟɧ-
ɞɚ ɫ ɛɟɝɨɜɵɦɢ ɛɚɪɚɛɚɧɚɦɢ / ɂ.Ⱥ. Ɇɚɪ-
ɦɭɬ,  ȼ.ɂ.  Ɇɚɪɦɭɬ // Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ:  ɫɛ.  ɧɚɭɱɧ.  ɬɪ. – 2008. –   
ȼɵɩ. 22. – ɋ. 53–57. 
 
 
Ɋɟɰɟɧɡɟɧɬ: Ɇ.Ⱥ. ɉɨɞɪɢɝɚɥɨ, ɩɪɨɮɟɫɫɨɪ, ɞ.ɬ.ɧ., 
ɏɇȺȾɍ. 
 
ɋɬɚɬɶɹ  ɩɨɫɬɭɩɢɥɚ  ɜ  ɪɟɞɚɤɰɢɸ 18 ɚɜɝɭɫɬɚ 
2011 ɝ. 
 
 
 